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£33 «^ — — ttZffiffrx 
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1 

im&m 1 1 mm&m.w&&mm»m.w&.mmm&-£ 
t*{&M&g.w».f8.fttmg<<Dw»mmm.h\zftmTz>8ii 

b) i&m&m.M&fo<Dw%m}:&mmg.w@if> ; i<z>ttfoT 

c) tit>ntz£mzttVTmmw&%frii5fr&ikt?>z io 
v ; 

■ d> mmi>mtE^&m&\zit{etmmmmmtiiftf*i<Dmm 
mmm&mMztirz&ffi&m.w»&Mi$.-rz>rztb\zm^ 
zmz-Tzmizmmi, ■, 

e> mm&w&hu\,*m-er\z\zmm2tiKii&ffi&g.m». 
&<z>m»mmmt\zttm-tz>m<Dmm#jm&i'7.T&\z 20 

X : 

a) &m&&w&&ft$:Mf£-?z,rztt)\zm.m&mmi£ifa 
owm&wizwmmzmm l : 

d) U2ftfz&mzttlsTmm&&Z>fr}i?fr£ : $:lt>Z> 30 

e) mmi>^ttz®&\zte{g,mmm.wmi&ftj*i<Dw». 
mmm&mM2n&&ffi&m.w»&i&f&rz>ftibizmg; 

f) mM&wtEVte\,*m-£\ztemm2ntz&m»m.m& 

g) £v&^m&m.m»i*iv>&mmmizMis-c&mb) 

-hjcffitu-r-ststicge. 40 
<Dfgm&)mm.~>x : rA\z£>rt&m.T{kT—T'< 7t? h 
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[oooi] g|g-r-5tti^g>ffis#M 

*fflgttRa b b a n i 1 9 9 3^10^29 

B\zy r ^)^tlt^yy^Xmm^m6 6 9 6 2§® 
7^'JABMffli«l 4 6 3 7 1^ TMe t hod 
And Apparatus For The Add 
ition And Removal Of Digi 
tal Watermark In AHierarh 
ical Image Strage And Ret 
rieval Systemj izm&-?Z>. 
[0 0 0 2] 

#m\zmv, £Qmmizitm&<Dm&i&ft<z)m?tt.$:M 
jyrph *WL'>-rz>ijmmt : &w.\zM-fz>. 

[0 0 0 3] 

Melnychuc kRZfi Jones <DftW (7* U fs 
E*ffr8l4 9 6 9 2 0 4^) XM.^fz*2tlZ&ffiiimM 

>ifv, v?'v>7'*)>tt&z.£\z&r)itggiowm.m 

■5. 

[0 0 0 4] U#y{77* hCD->X?A«Si«W»^ 
gIS*t3 0 7 2x2 04 8g^^ 1 6t-XI 

d V>T V* IC te^ ^ )VtU t> 7s 

Pg^©^©l^^;U44^— l 5 3 6 x 
l 0 2 4H^T^$tlil5S»HDTV^X«®^ 

tn-?n7 6 8x 5 l2Ii (NTSC/PAL/SE 
CAMfl/fy 3 >^ftHg» fflt-XIi, 3 48 



( 3 ) 

3 

X.2 5 6MM (-y-^NTS C\zM9)) <D^.~7/4m 
ffiOMe 1 n y c h u c kft^J ones ©4$fr (.7 * 

'J#E#WSg4 9 6 9 2 0 4#) \zu®.-znz>mfc*m 

HT1 6^-XSiA^i^$n5. ^-7./ 1 6. * 
-X/4, ^-7fflSHEI6$n&ViiTCD©J:3!5: 
^^;HBtS^±»Ct2Hc$n, -2Tt?4^-*. 1 6 
^-7ItttM«!:l/TgSn. CD±ltfEtg:;*ft-5t3 

[ooo5] m. z f-itmz^-^-m.x& o . STfbs n 
fcx- * tt b « b «7no»^t; £ fix v» & v^x- ^ t it 

7, f- A -C «»^CDH«ttjia* 5 |& 7 ^ 5 ->7 > 
i:lZ£Z>MW\Z&-3<. 

[0 0 0 6] ±|2©Me l n y c h u c kMJ one 
s ©^fF^S^T^fc J; 5 l;iil5#Mfcg®{SiCD^fi£teft 30 

£fc^&£W^sjs&a<b«b«£bfcv^ ^ne.te 

ii5n>h^xhx-> ^XKiPHfcrt <Df¥ Jffl £ b b tf* 
[0 0 0 7] 

i5tmm&\s&o t-tzi&m] *%w<d— s>©b«j« 
mftx-s;^<tm&*:gt'Mz'rzfrst>iz&j&2ft?2>jjm 

ftfc®&->X^A£jg^Kjg.E3n£:±f2©R abba 
n i ^©SffiKl.fcSxv^log^b (wa t e rma r 

k) ©jfA&^stm^'&fe-a-e.n^-s. ga^sn*: 

H*i>XT-ArtT«i^l'^*-X«KiE (proof) © 



#g3¥8 - 2 1 1 8 5 7 
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ftjexfiit m&Sfro v -y 4 *j z a- (Dm 
mx&z. 

[0008] m&i'£KXD^g.nr£W&e>misuzj:r>m 
nmtm^vfs.v\zm^tirz^^^Amfs.^^--jnt 

Rabbini ^(D^mziLZfJ? fremiti' 7.7- L> 

[0009] ^^*?)vmmt=s77-K, mz^i/zivm 
m*5m\zcv<D£.ots.mwts.v :: z?5' ;MEtttt# * jb ^ ? 

H n f- fc m T 3 S W IZMT 5 Pi® ri> S ffim<om»M®. 

mzmmisoz. ^nrntim^izmux^mmmm^ 

bfrb&a^XfM^S^tlSST'^fcBi 

[0 0 10] ±fgeoR a b b a n i lf©JiS^bit^tt 
■iE-titr J: 0 HOT ^^jM^ $ nfcpi^^± \z^^^)Vm 

<nmtttsttm&ium@Lf8.ft$:ifr\,xuznz>. cDta 
«Mt#*Br*rr ^R^«OP^ir J: D gg* nfc t €r (r 

& L&&m&m.wmzmm ztifctz \zm^ v^^om 
wt<tiz>i&migi&m{gi<Dm%i.Pi<Dwmmizm tmmiztt 
i&-rz>&m»m.w&Pi<owmmtfz-£\zmfcz>J:?\zti. 
k>vz>. m^iiLxzLftzomi&xtenm-zntzmfris 

\zu*)r)^>. z.n£><Dmmzmmm&mmf*i<omftL<D 

[0 0 11] 

[^SS:«Si-rSfci6©#©] 3©HJSfiai« 
•jT : 

a) &mmmmigi0fc.ftv>wmm&mm?z>z.ii\zjiom 



( 4 ) 
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b ; 

m mm & m& £ nrz&m»mm mfc-? & rztb izm& 
&m&-rzmzmmis •, 

e) mm i w&iste^m-s\zizm&$titz&m&&m& 

[0012] *&w<?>m<DnffiM-cimm»&m&&& io 
B&&wmmmmtfMz<Dw&mmmt\ziffiv. rn.fr 
v&&ffi&&w®mmm\zmmTz>momm&iw».isx 

x : 

a) m^&Anrz{&mm&m&f£ft&j&f$rrz>tzt()iz 
fSM^m.mm^mmamizm.frh^xnrzmmm^m 

Mb ; 

b) Mfeznft&ftv&Anfzi&mmszwugifKHDMmm 

#> ; 20 

c) fr2nit&mzttlsTmm*$>2>fr}zofr$:#:tb2> 

tztf>\zm?it&&&m izMTz m^ft^noyrnvm & it 

$Stb ; 

d) m&&?f&.-rz>m&\ztemfris&Anrz&m»g.m 
^^(Dmfrh^xnrzmmmmm^mmtsnrz&m 
&mmm&j&f$.?z>rztbizmg:*:®i;-rz>mizmmL ■, 

e) m^mEVu^m-^izitmmi^nrzmfrv^xti 
tz{&m&m.wmi$.ft<D3iiftzi ^xm^vzAtifzwrnw 

[o o 1 3] ±mfr^mm<D»^. v^smtt^mm 30 

m&&m-r2>z.tiz&z>. ^womvamzmfrw 
jfA^ti. m£ztifz£$\z*;e>mnwj:K>m±-vfc.\,* 

#©R£ft±T5 Z\£iZ&Z>. 
[0 0 14] *^©SICffiO@W«Sd^Lf^*f2©*i 

«t 0 m^m&mm&i$.ftpi\z&w-rz>m&.-2nrzmigim. 

©fi^fb7— 77? h&M')r?2>Z.}i\Z$>Z > . 40 
[0 0 15] 

^#te!^bfr^T^;*nfc0£#MbT*5£i8©±tE© 
TASK: J; 0 ±-r^i^«^ffii«rt-rBSfe-r-5T-T--<- 7 

£ffiMffl&M*££^tf£€rT'<&-5. J^T£©8sfc©fiS© 

mm&mm<Dn*'£<£isoz>. 50 



[0 0 16] ftS©0miS^b;W£^&&®&rtlcJfA£ 
< bT*€rfc@5k©il£:£-r.5 < , -?-©J:5&;*:€rfcSsk 

b vmn mmm tvxmu^mn^. 
[0017] t¥*ft^©a^b->7v^AEa«s 1 \z7jk 

HtlZ>. ^©Eft«±S7'^U*H#ft : ffig^l 4 6 3 

7 m<Dm2\z*2tifz&miimvx$>z. 1^.34^ 

X&frVWit&frh&Atlfz'*— Xpi&IW snjit-r-s 
i5^-xiii rtT?ft«j»cJfA^n-5„ -?-tt#>£;i© 
3d> b £ Atl/c^-* B&ttgUgMffl ^Tffi ffigg 2 
4rtT4^-XBi«©^#$ir«Ffl$n-5. Utej&^b 

1^*12® i bT«s&-rs^H3nfc 4 s<-xm&&Mf& 
-?z>fzsb\zftm&m 1 0 i©ai^*^sienfc7c©4^ 

?U7°v-a>rL-^ h2 6rt-CX>?U7'h$n, tc© 
T>X>?U7°h^nfc^— X/4, A-X/16I« 

s„ #jnw»r 1 6s<-xmsi$Mf&t<n, cDm&mfr 
1 ocjtjnsns. jE*g3nfc4^-xs^©^:#$T 

©^«T#-5iiJn$r^ViT^ bB£*J&#« 4 ^-XS 
[0 0 18] *fg^©£©f2«£iibTPilfc©E5j5£. ifg 

a. x«^fc^bT#^d^$n-5. ittnaftT 
stixv^. &\<m?t-ju*&jE\zttisxm2<Dft&&m 

Oy^fA*<fflV>6,ns. S2©tJ£*S^©->XT-AiB 
•«^»«UC±|27^ U #S#ffttJSSg 1 4 6 3 7 1§ 
Og3 l3$ntEitRUT*5. 3.— 
/16. XteS^b£An*L^-*B«£ 
C Df2|gi£fls:fr £ ^ U :/-> 3 b ICfiSM£#|rr-5. 

WRf©±-ra.— tf-«^H^nfc4 ^-xm&zri? u 
7"h-r^fcje>»cx— ^y^v-a >;x-y h 2 
?u^>3>+-*A^-r-5. s^u$Anfc^-xi 

ra^n. T^y7°h$n, 4^-x@Hit£i5jg-r-5fciie> 
s«^gg2 0 irtT?^js$nfc4^-x«*jrjn#$ 
n«>. 0 i©^Mtt02d^#?,n, rea 

■T^S^ttT^ U^SfffFfM 9 6 9 2 0 4^tCfE«$ 

nx^s. -^wi^H^nfc4^-7.s^« (iifir© 
m&m cd 1 o±^<D*n<Dmfe<Dmzmi : tt.2n. 
lEftfo 4 ^-xwmztBim-z tinted. tc©4^-x® 

— stttSd-'bwteRicjo^.Ta^fbif ©^^ i'ft??-r 

5. 81, 2©^*ft^©->X^ArtXfflV^n-5STF 



( 5 ) 
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ft;S§«x>n-y— 2 0 ogC»TS-S. 
[0 0 19] 01. 2©Se*ft*R©->X^ATJlil"rS 

it i #B©fr<t j SB©5HT©PiiJi©t£©€:^-rffig 

( i , j ) <Z>&T^3ft-5®fi£W-r-5@3l<Z>~#C7ce 
WC-fcO^tU £dT i = 1 Nl , j = 

i, . . . , np . -c&o. ni s.cknp «-e-n^nsj 
&rt©7-f >©&&tf7-f >Sfe 5 ©iS3i©g:T<& 0 . 
S-iij^OjWSttC3lK.«0^?, 2 5 5©3eH©&©<fc5fc 
8 Hy h&\ZJ:r)&2tlZ>i:Ul£2tlZ>. ST^iTffl 10 

50U£#;L-5. 01©ffl*3 4*#Rg-r-5»rSd^LW« 

n5®t**t. £©^Ttea*bEt£<h^-;*Bi«trt 

\Z&frh<D&Wtet$~UM&m2 0 0-ca^LWJC.tO 
Sta e nfc® Mi £><S # & ;L 5 £ £ <5 . 
[0 0 2 0] S5lcaTT4^-X®^t«;$n-5. 0 20 
3 ©it!^#l&©«cSil;:*f£-f -5H3i©9 x 9mmfr£> 
fS.&mm&tsiT. 01©B*2 4£#Brr-5l::04©2i 

b* xntc<-xmm* 4 ^-Tsmmztt-r&^mz 
<D^x9-Afkm\zMvxmm^s2 4««ras§4 9 m i 

6, 17. 1 8 (C^T) tS-S-L^Vtn«^?>^:Vi. X 

I *£X4 <h7^;i'£nfc<g;&l8i&W£rt©4C>©pi^ 

ti^TOW^fCiOS^Yl *5Y3 £ffi?j£-r-5<k3«?l 

J&MfSJSnS : 30 

Yl = (XI +X2 ) /2 

Y2 = (XI +X3 ) /2 

Y3 = (XI +X2 +X3 +X4 ) / 4 

Z\Z.-ZYi ©<i«8 \fy hSScT$>0, £:T©Sggc«g 

fcjfiv^iE&icftj&^n. o. 5©sg&fi$joTtf£n. 

IP^te58. 5 0«BSc<l5 8K®r)T\f ZtiZ. 07 

»c±i2*iisi7j 5£©#«ibj $ tifcjg#> b SAn&^-^i 

tfe£^b. ££-effl*fct04©<£#MfcgBi» (M*b£ 
Atlfc^-X®^) ICWJST-5Bi^*^p-r-5. 0 1© 
Mg§§ 3 2 £#HTf -SK^M^nfc 4 40 

0 5 © 4 s<-xmm<Dmm&v>mx.zfim 7 ©^ra^nfc 

Sd^SrAtlfc^— XBi^tbTJg^^ns. 08IC0 
1TI*2 0^©A^7Tfe-5C:©^©®^*^-r. 0 

8 ©«£ ©w&a* © j; ? & g^b & b tc c d mmm 
t « t ^ f ©*5ffl T?a^©si#«-?-©f2S© m izm^it 

[0 0 2 1] Dy->i/7* hCD->Xf Atffl^t)? 
ftTffl^£ft-5«^{fc;S§©#tt©0«tt01 OlC^^fl 50 
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•5. CWWCttbTfi^fb^WATJJ&M 7*^-2 5 
5 ©Igfflrt© f©J: ^ASCT^S^-S-Tfc^ntail- 4 

Tfb-rsfc*lc0i o©s^<bS*ffl^-5c:t«09»c 

x>n- K (W^(lA7V>i>3- K) sn, CDI2 
1§4£#1 0±lt^tg;*n-&. 02IC^3n-5«t5»r4^ 

-xMi&te0 9 ©«T<b$tifcS*«:0 7 ©ttrasn/t 
as* b £ Aftfc^-xB&Kirog-f ■& £ «h Kick o IhJ« £ 
n-s. ziniigi i i-^$ti-5S^^$nfc4^— xpj 
irtT§sn§. *^bstc«ko^A$nfc^nic«fco 

d © <fc ? $ *t7t 4 ^ - x H«f£2i* b 

J; Q§£92 titzmm-vte ICtc© 4 ^- x Hi & <h \zm 
fcZ>. 01 l©T^TS$tlfclii^«0 5©5c©4'<— 

3zrz-mmm<D¥-i$(D¥-lj (RMSE) 6 

3. 8 9 \zw*isti&. £©^©*£fcgB*ma^ft; 

gg*f©«k^^ft©^©<l$'b4 8 ±D^#-^^-tf 
4^-XH^AV\-KDhr-gg-cyu>h^n. x« 

t-^ - -tT^. ^ns^-g-K^nttst* b ©*mw&#i 

[0 0 2 2] 012 3l;::fcfgi5!©&fl!R;:«fc 0 ffl 

«-3 4©ffi77-ra*b*Atlfc<£«^SP^ Iw »SX> 
3-ya~7 h 2 0 rtT?^H3ftfcJSsk©fi^Nbfr S£ 

b^7-^^7r^ h*a*^-r-5J;^^feT-5-n©a 
fflRzfcDtz&t&#±^<Dtm<Dmzm»&m3L=-y h 
3 6«T^n5. ^s©®s«a^{ts§s.^a*b 
©4$ttKfe?rr3. ^^.«*-<©aTfb^^;u*-&tf^ 
^*^ft;§§iroviT«*^©i^*i: bxgi^b^A 
tifc^-xiii«©piffiWH©^<t;««iffiT#^. 

5Xh ©S* b£*Km>$ft-5«^Kte^{fc;tt.J:D!S 

ns. b^■>bfe*6^©^5t^^^:T©^t;^Tii5 l BK 

4>-r-5 t*©«t ^ <M$ZfrlZlfe<% <D~V$> -5. 

[0023] *^«^-niCcto®««s®«rt©®^ 
rztt>\zt?.m-rz>ftm&mx?2>. aw«<£«^ni«fe© 

*fcM/hfbf S(S»«Sili^Mrt©*/h©^Iffi^:^^ 
{b£iHA-r£>;ii:T?;fc5. d©7jft-r?s^$nfcii5« 
»«iii^©^tt«<g««iaiii«©©»ir^-rs t*©=fc 

^^safes/hib-r-s— ■%-czk»2ti?z>. *5&m<D~ 

a-t 5 re« ir j; o mm w®^f2itRy:^ a a © 
XffMaiftoffMAoK *esc«-r s tztb \zm v^e. n 5 



•5. <£Dit5^8?&gB&j£#©®Sta<£D(£VW&^l! 

&f$.tt <Dwm <k k> m±-e& t z. 5 oi&m \z m ut z tx 

[0 0 2 4] 01 3C7D- 5"V-h«r#Bg-r-5JC^n 
®Ui©ffi£:©fg©il (gfek) ita^tlS. 7*hCDCD 

0fl-cttS^S@^^<£<g^M^o&^-srt-e 2 fg© 
®3i£wu {SMwmmvLm o. n KSfis-r-sits 
#M&sw&<ae« (2 i - 1, 2 j - 1) t&o. sia* 10 
R5 oT^snfcM^sifpom^tbT^en-g.. -tn 

S?fc3*ifc»s*©4t£Iti4)-r«. MTft;S§©tIlfH69fc 

m»&mmmi,z&Ti£mm&-v n t?-* i 5 wg 5 8 -c 

Mlft^nSJl^iCS^nSMaEttAV). 5 6Xtt5 8 

[0 0 2 5] EI'it^±fS©mS4©ga*L£Aft 
fc^— XBi&i*J©BSi t 0 5 co 4 'S— ;*B»F*3©*tJ£;t" 

©&©£t?*IXtfHl 4£j*3n«. 

0!f*-K£0 5©&M (1, 1) ©-t-nco^f-SffllRflS^ 
£04 ©&M (1. 1) ©■HMft€tt*U*:l6Xtt+ 1 

01 0K)S^Ybg|#tt€r#B9T-5fc+ 1 ©g|& 30 

fit (4. 3) ©B*ffi£0 5 COffig (7, 5) T?©*f 

ttffi— 4 8 f-MTftsn-s. ifftif^ifDCM^t 
5ffi8Mfe£B*fflfc:*frsfi/h©3aftW!fitt— 8 4 -cab 
5. 04©&g (4. 3) ©M*fflli20fl*^116 
^ftSftS. 01 4jfc5fcj&>s«fc5l;:£©fflg©sg« 
«M>^b£Aftfc^-XB&rt©&^L:3>h7X h£ 

[0 0 2 6] 01 5JC01 4C0^5$n^a^L€rAn 

r. BcrFft^sttfcB*ttft^B£©jiss£LT 

7C©4^— XB&<h&fc5. 01 5©^c©4^— XB& 
tWftjfcSftfc^'S— *B««!:©H©RMSEtt3. 0 

&-C&M2tirz&W (2. 7) , (2, 8) , (2. 50 
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9) ©3-2©H*l::J:«. *»9iTrtt«Tft:Rj6*SIC 

8*©gfsg©I89i-exi *^X4 -e^^n^o© 
fiM«KHftiS3R«d-». ttjHtmsnft:in*Yi 

[0027] Bi/b7r 7 o?uztmt<nrzm-<Ds& 

7.9— ©«fc5K£d>£;&. ±d i 6>T'\£SU T§H©g 
Bi. 2, 3«fEttA*-y:77 7 ort©#5©B3?t{iiK:±# 

&^z&A^<nm&xi&m&gM&f*i<D3:Te>wmizmM 
KHzmmztiz : 

sfe©«*«*V»«Sn*. fiff*ftB*X2 ©fit (XI © 
tt*©3^©*^R£*«asTS 

^©ais»cj:t)sissn«. i©ass©^*tbT«* 
a <t # t*€rps©ttncfiTft;$ n&*-©« t nfc-s^re 
fiTfb£ti5 5. c:n«sfcT;i'rfuXA©spi2. 3 

[0 0 2 8] S®2 : gtttl &HCefffll&DaMtXl 

mmxz ©ffl (xi ©t> tt-toajfeos^Fft:^*!* 
*t*s&je>»c!ifs*cg/h©»ancj;DBiSEsn«. cm 

«*fc7;PrfUXA©epg2. 3»C^UTfeax«* 

liii 7ic^^n-s„ 

[0 0 2 9] gP£ 3 : gfc|* 1 £HKfiftftftin*«xi 

n. ^tuzttfeT&m&vmw&wzztiz. &m&m. 
mmx4 <om (xi ©;&t) i*€-©Bbfe©ft?ftji3g€ 

^•r-5fcJe)lr^?5:S/h©^S^i;0PlE$n-S. 

ntt*/tT;p^uxA©efi2. 3»cMbTfcST«s 

[0030] m^oiso^oaw-cbgHfttcioxT— 
ffl»r*^<. <£^*Pi«!(*l©#H*«*/c^-©K^ 
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